METHOD OF USING BIPOLAR JUNCTION TRANSISTOR AS LOCAL 
OSCILLATOR IN A SATELLITE DOWN CONVERTER TO ELIMINATE 
SECOND AND THIRD HARMONIC INTERFERENCE BETWEEN TWO LOCAL 
OSCILLATORS 

5 

FIELD OF THE INVENTION 

The present invention relates to a method of using 
bipolar junction transistor as local oscillator in a 

10 satellite down converter to eliminate second and third 
harmonic interference between two local oscillators, 
and more particularly to a method of using bipolar 
junction transistor as local oscillator in a satellite 
down converter to eliminate second and third harmonic 

1 5 interference between two local oscillators by replacing 
a conventional field effect transistor with a bipolar 
junction transistor. 

BACKGROUND OF THE INVENTION 

20 

Generally, a field effect transistor (MESFET) is used 
as a local oscillator. In this case, the local 
oscillator may have a large output . However, following 
disadvantages are found when the f ieldef f ect transistor 
25 is used as a local oscillator: 

1. High power consumption is required. 
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2 . High second and third harmonic interference exists . 



Fig. 1 is a basic circuit diagram for a conventional 
satellite down converter that usually uses a field 
5 effect transistor as a local oscillator . As shown , the 
satellite down converter includes receivers 10, 10' 
having a receiving frequency within a range from 11 . 7 
to 12.2GHz f behind which low-noise amplifiers 11, 11' 
are respectively provided. A mixer 12 is serially 

10 connected between the low-noise amplifier 11 and an 
intermediate frequency (IF) amplifier 13, and a field 
effect transistor (MESFET) 14 is serially connected 
to the mixer 12. Similarly, a mixer 12' is serially 
connected between the low-noise amplifier 11' and an 

15 intermediate frequency (IF) amplifier 13' , and a field 
effect transistor (MESFET) 14' is serially connected 
to the mixer 12' . And, an output port 15 is connected 
to outputs of the IF amplifiers 13, 13' . 

2 0 Wherein, a frequency at the output of the IF amplifier 
13 is within the range from 1550 to 2050MHz, and a 
frequency at the output of the IF amplifier 13' is within 
the range from 950 to 1450MHz. These two frequencies 
combine at the output port 15 to be within the range 

25 from 950 to 2050MHz. In the above-described circuit 
structure, the output thereof would generate second 
and third harmonic interference at the same frequency 
range to adversely affect the signal receiving ability 
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of the satellite down converter. It is desirable to 
improve the above-mentioned problem with the circuit 
of the conventional satellite down converter. 

5 In view of the above-mentioned drawbacks existing in 
the use of the field effect transistor as a local 
oscillator, as well as the problem of second and third 
harmonic interferences existing in the conventional 
satellite down converter, it is tried by the inventor 
10 to develop a method to eliminate these problems. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to provide 
15 a method of using a bipolar junction transistor as a 
local oscillator in a satellite down converter to 
eliminate second and third harmonic interference 
between two local oscillators. 

2 0 To achieve the above and other objects, the method of 
the present invention is to serially connect a mixer 
between a low-noise amplifier and an intermediate 
frequency (IF) amplifier of a satellite down converter , 
and to serially connect a bipolar junction transistor 

2 5 to the mixer for serving as a local oscillator of the 
satellite down converter. 

The use of the bipolar junction transistor as a local 
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oscillator enables reducedphase noise and loweredpower 
consumption. Moreover, the bipolar junction 

transistor is operative to eliminate second and third 
harmonic interference at the same frequency range. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The structure and the technical means adopted by the 
present invention to achieve the above and other objects 
10 can be best understood by referring to the following 
detailed description of the preferred embodiments and 
the accompanying drawings, wherein 

Fig. 1 is a basic circuit diagram for a satellite down 
15 converter, which, when in a conventional form, uses 
field effect transistors as the local oscillators , and, 
when in a form according to a preferred embodiment of 
the present invention, uses bipolar junction 
transistors as the local oscillators . 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Please refer to Fig. 1 that is a basic circuit diagram 
for a satellite down converter. The present invention 
2 5 is intended to provide a method of using a bipolar 
junction transistor as a local oscillator in the 
satellite down converter to eliminate second and third 
harmonic interference between two local oscillators . 



According to the method of the present invention, the 
satellite frequency reduce of Fig. 1 is provided with 
two receivers 10, 10' that have a receiving frequency 
within a range from 11.7 to 12.2GHz, behind which two 
5 low-noise amplifiers 11 , 11' are respectively provided . 
A mixer 12 is serially connected between the low-noise 
amplifier 11 and an intermediate frequency (IF) 
amplifier 13, and a bipolar junction transistor (BJT) 
14 is serially connected to the mixer 12. Similarly, 

10 a mixer 12' is serially connected between the low-noise 
amplifier 11' and an intermediate frequency (IF) 
amplifier 13' , and a bipolar junction transistor (BJT) 
14' is serially connected to the mixer 12' . And, an 
output port 15 is connected to outputs of the IF 

15 amplifiers 13, 13'. 

The satellite down converter structured according to 
the method of the present invention has the following 
advantages : 

20 

1. The power consumption is reduced. The satellite 
down converter structured according to the present 
invention consumes power about only 60% of that of 
a conventional satellite down converter using the 

2 5 field effect transistor (MESFET) as the local 

oscillator . 

2. The phase noise is reduced. 
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3. The second and the third harmonics are about 2 0 to 
30dB lower than that found in the case of using a 
MESFET as the local oscillator. 

5 In conclusion, a satellite down converter structured 
in the method of the present invention to include a 
bipolar junction transistor as the local oscillator 
has reduced power consumption and reduced second and 
third harmonic interference, and therefore enables 
10 clear reception and transmission of signals through 
a satellite . The present invention is therefore 
industrially practical and valuable. 

The present invention has been described with a 
15 preferred embodiment thereof and it is understood that 
many changes and modifications in the described 
embodiment can be carried out without departing from 
the scope and the spirit of the invention. And, it is 
to be noted that the use of a bipolar junction transistor 
2 0 to replace the field effect transistor necessitates 
changes of associated electronic circuit and 
arrangement of pins. However, since such changes may 
be made by a person having ordinary skill of the art 
based on the disclosure of the present invention, they 
2 5 are not discussed in details herein. It is apparent 
the present invention is intended to be limited only 
by the appended claims . 
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